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BACKGROUND AND STATEMENT OF ISSUES

The Texas Department of Hedth (TDH) and the Agency for Toxic Substances and Disease Registry
(ATSDR) were asked by the U. S. Environmenta Protection Agency (EPA) to determine the public
hedlth dgnificance of arsenic and lead found in historicd soil samples collected in El Paso by the Texas
Air Control Board (predecessor of the Texas Natura Resource Conservation Commisson) in 1989
and by graduate sudents from the Univeraty of Texasa El Paso in 1993 and 1994. Specificaly, EPA
asked TDH and ATSDR to determine whether confirmation of these datais warranted.

History

Higtoricaly, there have been severd potentia point sources for metas contamination in El Paso. These
sources include the ASARCO Smdter on the west Sde of the city, the Federal Smditer in centra El
Paso, and the Phelps Dodge Copper refinery on the east Side of the city.  Much of the history
pertaining to the sudy of industrid pollution in the El Paso has focused on the ASARCO Smdter which
occupies 123 acres of a 585 acre property aong the Rio Grande, near the U.S -Mexico border
(Figure 1). Origindly known as El Paso Smdting Works, the plant was built in 1887 and was the first
gndter in Texas. 1n 1899 it became part of the American Smdting and Refining Company
(ASARCO). Lead amdting wasthe primary activity at ASARCO until approximately 1910 or 1920
when copper smdting was initiated. The facility became one of the world's largest copper smelters.
The smdter had a secondary zinc fuming operation from the late 1940s until 1982. A smaler cadmium
roasting unit also was operated on an intermittent basis beginning in the 1950s. 1n 1967, a 828 foot
sack was ingtaled as the centerpiece of its operations. Lead smdting was discontinued in 1985 and
the Plant was placed on care and maintenance statusin 1999 [1].

In December 1971, the El Paso City-County Health Department discovered that the ASARCO facility
in El Paso was discharging large quantities of lead and other metdsinto the air. Reportedly, between
1969 and 1971, the smelter had released 1,116 tons of lead, 560 tons of zinc, 12 tons of cadmium, and
1.2 tons of arsenic into the atmosphere. Twenty-four hour air samples collected in 1971, 1972, and
1973 by the loca hedlth department indicated that the mean concentrations of metasin the air were
highest immediately downwind of the amdter and decreased logarithmicdly with disance from the
gndter. In 1971, the annua mean lead levd immediatdy downwind of the smelter was 92 micrograms
per cubic meter (g/n?).  Soil samples taken by the health department between June and December of
1972 showed the highest concentrations of lead and other metals to be in surface soil from within 0.2
miles of the samdlter [2].

In August 1972, in part to determine whether high blood lead levelsin children were associated with
smeter emissions or could be explained by other lead sourcesin the community, the hedth department
and the Centers for Disease Control and Prevention (CDC) measured the blood lead levels of 758
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people 1-19 years of age. They found that the percentage of the people with blood lead levels greater
than 40 micrograms per deciliter (- g/dL) decreased with distance from the smelter. The inverse
gradient between lead in ar and distance from the ASARCO smélter and the parallel blood lead
gradient supported an association between the smdter emissons and the blood lead levelsin the
children.

They dso found thet people with blood lead levels $40 - g/dL had been exposed to soil and dust with
ggnificantly higher (p<0.001) mean lead concentrations (3,264 parts per million [ppm] for soil; 3,522
ppm for dust) than people with lead levels below 40 - g/dL (means. 1,032 ppm for soil; 1,279 ppm for
dust). These findings supported the argument that soil and dust could be important vehicles of exposure
for children[2].

Up until the early 1970s, lead attributable to emisson and dispersion into the generd ambient
environment was not thought to have any known harmful effects[3]. The investigations conducted
around the ASARCO El Paso facility played an important role in identifying the potentia public hedlth
sgnificance of lead released into the environment.

Historical Environmental Sampling Data Reviewed in this Consultation

In 1989, the Texas Air Control Board collected surface soil (top %2inch) samplesin El Paso, Texas
[4]. In choodng the sampling locations an emphasis was placed on collecting samplesin the vicinity of
schools and recreationa parks (Figure 1; Table 1). The highest concentration, 1,100 milligrams of
arsenic per kilogram of soil (1,100 mg/kg), detected in the soil was found in the sample taken at the
Internationa Boundary and Water Commission, an arealidentified as being close to the ASARCO
facility and directly across from abrick manufacturing company in Mexico. At that time the levels of
contaminants were judged not to pose athreat to human hedth because the areas with the highest
concentrations were not considered to be in places frequented by the generd public.

Between 1993 and 1994, the University of Texas a El Paso released four master of science theses
(Barnes, Ndame, Srinivas, and Devenahalli) documenting metas concentrations in El Paso soils [5-8].
These students collected surface soil samples (0-2.5 centimeters [cm]) from various areas around El
Paso (Figure 1). There was astrong correlation (0.94) between the concentrations of lead and arsenic
found in the soil (Figure 2). The highest concentrations of lead (5,194 mg/kg) and arsenic (589 mg/kg)
were found in the areaidentified by Barnes asthe ASARCO Area (Table 2aand 2b). The digtribution
of lead and arsenic in soil from the areas that included the ASARCO facility differed from the
digtribution of these contaminants in soil collected from areas that did not include the facility with a
greater percentage of the samples skewed towards higher concentrations (Figure 3 and 4).
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Previous TDH and ATSDR | nvolvement

In 1995, TDH investigated a concern that there was an excessive occurrence of multiple sclerosis (MS)
among people who spent their childhoods in the Kern Place-Mission Hills areaof El Paso [9)].
Residents aso had asked whether there could be a connection between the MS and exposure to
contaminants from anearby smdter. On the basis of initid referrds, TDH identified 15 likely cases of
MS among persons who resided in this neighborhood as children.  All of the people were born
between 1943 and 1953 and spent &t least four years of their childhood (before age 16 years) in the
Kern Place-Mission Hills neighborhood. During the 1950s and 1960s, the neighborhood was
comprised of upper-income, single-family housing and was consdered to be among the most affluent
aress of El Paso. The population was predominantly, if not exclusively, white and non-Hispanic. Of
the 15 personsidentified aslikely cases of MS (medica verification was not performed for this
evauation), 14 went to Mesita School (the local public elementary school for grades 1-7) and one
went to a private school. Mesita School, located on the east Side of Kern Place, is approximately 1
mile east-northeast of the smelter.

TDH determined that the number of apparent M'S cases in the age group of concern appeared to be
unusud and, dthough the etiology of MS is unknown, epidemiologic studies provide evidence that
environmenta exposures, whether infectious or non-infectious, before puberty might have an important
rolein therisk for deveoping the disease later inlife. Although TDH did find some studies identifying
metals as having a possible etiologic role in the development of the disease, determining if contaminants
from the smelter were associated with the gpparent unusua number of MS casesin the area was not
possible. TDH recommended further investigation of the gpparent cluster and subsequently received
funds from ATSDR to better verify the clugter. A fina report on the investigation is being prepared.

In response to a recent concern over the possibility that soil in the area till might contain excess lead,
TDH reviewed data (for 1997-1999) from the Texas Childhood Lead Surveillance Program for El
Paso County. They found that 117 (4.5%) of 2,628 children tested in the combined ZIP codes 79901,
79902, 79912, 79922, and 79968 had elevated blood lead levels (>10:g/dL); 16 (9.6%) of the 167
children tested in ZIP code 79922 had eevated blood lead levels, and 385 (1.7%) of the 22,397
children tested in the rest of El Paso County had elevated blood lead levels. For the same 3-year
period, 2.4% of the children tested in Texas had elevated blood lead levels [10].

DISCUSSION
The environmenta sampling data that we used in this discussion include data from the 1989
Texas Air Control Board report and data from the four masters' theses written by students from the

Universty of Texas at El Paso. In preparing this report on the public hedth sgnificance of these data,
we relied on the information provided in the referenced documents and assumed adequate quaity
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assurance/quality control (QA/QC) procedures were followed with regard to data collection, chain-of-
custody, laboratory procedures, and data reporting. The andyss and conclusions in this report are
vaid only if the referenced information is vaid and complete.

To facilitate our interpretation of these data we made a reasonable attempt at delineating samples either
as having been collected from the areaidentified in the Barnes thesis as the ASARCO areaor from
other areas of El Paso. For ease of presentation and historical congstency we have identified these
aress asthe“ASARCO areg’ and “ Other El Paso”. For lead, the data used to describe the
ASARCO area includes data from the Barnes thesi's (ASARCO areq) and the Ndame thesis. For
arsenic, the data used to describe the ASARCO areaincludes data from the Barnes thesi's (ASARCO
area) and portions of the TACB data that we were able to identify as having been collected from this
area. Data collected from al other areas were included in the Other El Paso area (Figure 5). Whilethe
designation of these areasis not perfect, it is congstent with historical reports of metals contamination in
the El Paso area. The concentrations of lead and arsenic in soil from the ASARCO areawere
sgnificantly higher (p<0.05) than the concentrations of these contaminants in soil from other areas of El
Paso (Figures 6 and 7; Table 3).

In assessing the potentid public hedlth sgnificance of these sample results we recognize that the data
used in this assessment were not collected with the goa of ng exposure. Our knowledge of
exactly where the samples were collected and the potentia for human contact is poor. Assuch, the
exposure estimates used in this consult are theoretica and in many cases worst case scenarios used
only to determineif confirmation sampling iswarranted. The exposure estimates used in this assessment
should not be taken to apply to any individua or group of individuas.

We ds0 recognize that the unique vulnerahilities of children demand specid atention. Windows of
vulnerability (critical periods) exist during development, particularly during early gestation,

but aso throughout pregnancy, infancy, childnood and adolescence ---- periods when toxicants may
permanently impair or ater sructure and function [11]. Unique childhood vulnerahilities may be
present because, a birth, many organs and body systems (including the lungs and the immune,
endocrine, reproductive, and nervous systems) have not achieved structura or

functionad maturity. These organ systems continue to develop throughout childhood and adolescence.
Children may exhibit differences in absorption, metabolism, storage, and excretion of toxicants, resulting
in higher biologicaly-effective doses to target tissues. Depending on the affected media, they aso may
be more exposed than adults because of behavior patterns specific to children. 1n an effort to account
for children’s unique vulnerahilities, and in accordance with ATSDR’s Child Hedlth Initiative [12] and
EPA’s Nationd Agendato Protect Children’s Hedlth from Environmenta Threats [13], we used the
potentia exposure of children to the contaminants found in the soil asaguidein ng the need for
confirmation sampling.
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L ead

To assessthe potentid health risks associated with the lead in the soil we used the CDC' s definition of
excessve lead absorption in children and the estimated rel ationship between blood lead in children and
soil lead concentrations (EPA’ s integrated uptake biokinetic model) to

derive a hedth-based assessment comparison (HAC) vaue for this contaminant. HAC vaues are
guiddines that specify levels of chemicds in specific environmentd media (soil, ar, water) that are
consdered safe for human contact.  Exceeding a health-based HAC vaue does not imply

that a contaminant will cause harm but suggests that potentia exposure to the contaminant warrants
further congderation.

Based on observations of enzymeatic abnormditiesin the red blood cells a blood leaed levels

below 25 :g/dL and observations of neurologic and cognitive dysfunction in children with blood lead
levelsfrom 10-15 :g/dL, the CDC has determined that ablood lead level $10 -g/dL in children
indicates excessive |lead absorption and condtitutes the grounds for intervention [14].  The rdationship
between soil lead levels and blood lead levelsis affected by factors such as the age of the population
exposed to the contaminated soil, the physica availability of the contaminated soil, the bicavailability of
the leed in the soil, and differencesin individud

behaviord patterns [15-17]. Whilethereis no clear reationship gpplicable to al sites, anumber of
models have been developed to estimate the potentia impact that soil lead could have on the blood
lead levelsin different populations [17-19]. In generd, soil lead will have the greatest impact on the
blood lead leves of preschool-age children. These children are more likely to play in dirt and to place
their hands and other contaminated objectsin their mouths, they are better at absorbing lead through
the gastrointesting tract than adults, and they are more likely to exhibit the types of nutritiond
deficiencies that facilitate the absorption of lead. For children, the predicted 95th percentile blood lead
level associated with a soil lead concentration of 500 mg/kg is approximately 10 :g/dL. This means
that except in the most extreme cases (i.e., frequent contact by children exhibiting pica behavior, or
desire for unnatura foods such as dirt or ashes) children regularly exposed to soil lead levels of 500
mg/kg should have no more than a 5% probability of having blood lead levels greater than 10 - g/dL.

Fitting alognormal didtribution to the available data we estimate that approximately 33 % of the soil
samples from the ASARCO area could exceed 500 mg/kg (Table 3). Based on the god of limiting the
probability of exceeding ablood lead leve of 10 :g/dL to no more than 5%, depending on individud
exposure Stuations, the concentrations of lead found in some of the soil from the ASARCO area could
be considered unacceptable.

Further Analysis of the Blood Lead Leve Results

In the recent anadlysis of childhood blood lead levels for El Paso County, TDH examined two factors
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that could have influenced the results in the comparisons of the five ZIP codes to the rest of El Paso
County [10]. Those factors were socioeconomic status (SES) and Medicaid enrollment. Lower SES
isaknown risk factor associated with higher rates of elevated blood lead levels in a population.
Nether SES or Medicaid enrollment could explain the findings.

According to the CDC, lead-based paint remains the most common high-dose source of lead exposure
for preschool age children [14]. Numerous studies have established that the risk of lead poisoning is
related to the presence of lead-based paint in the home [14]. Lead-based paint containing up to 50%
lead was widdly used through the 1940s and athough the use of interior lead-based paint declined
theregfter, exterior lead-based paint and lesser amounts of interior |ead-based paint continued to be
available until the mid-1970s.

In an effort to examine whether lead-based paint could in part explain the differencesin the

blood lead data between the ZIP codes, for each ZIP code, we regressed the percentage of children
with blood lead levels greater than 10 - g/dL with the median year that the houses in the ZIP code were
built (Figure 8). The earlier the median age, the older the housing stock inthe area. Theimplied
assumption is that the probability that lead-based paint is present in the home increases with the age of
the home. The percentage of children with elevated blood lead levels increased as the median age of
the homesincreased. The dope of the regression line was sgnificantly different from zero (p=0.003)
suggesting that the age of the housing stock could to some extent explain the blood lead results. When
plotting the data, the data point for ZIP code area 79922 appeared to lie far from the regression line so
we tested the Sgnificance of the deviation of this data point from the regresson line and found it to be
large enough to excite suspicion (p<0.05). While the overal analyss suggests thet the age of the homes
(and by inference lead-based paint) could to some extent explain the blood lead data for the different
ZIP codes, the data dso suggest that something else may be contributing to the blood lead level
resultsfor ZIP code 79922. ZIP code area 79922 is within the areaidentified by Barnes as the
ASARCO area. In addition to lead-based paint, other common potentia sources of lead that could
explain these results include lead in soil and dust, lead from food stored in some types of glazed pottery
or ceramic ware, lead from old water pipes made of lead, lead from newer water pipesthat contain
lead solder, and lead from certain folk or home remedies such as greta and azarcon.

Arsenic

To assessthe potentid hedlth risks associated with the arsenic in soil we compared the soil
concentrations to health-based assessment comparison (HAC) values for non-cancer and cancer
endpoints. The non-cancer HAC valuesfor arsenic in soil (20 mg/kg for children and 200 mg/kg for
adults) are based on EPA’ s reference dose (RfD) for arsenic of 0.3 -g/kg/day [19]. RfDs are based
on the assumption that an there is an identifiable exposure threshold (both for the

individua and for populations) below which there are no observable adverse effects. Thus, the RfD is
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an edimate of adaily exposure to arsenic that is unlikely to cause adverse non-cancer hedth effects
even if exposure were to occur for alifetime.  For arsenic, the RfD was derived by dividing the
identified no obsarvable adverse effects level (NOAEL?) of 0.8 - g/kg/day, obtained from human
epidemiologic studies, by an uncertainty factor of three. The lowest observable adverse effects level
(LOAEL?) associated with these epidemiologic studies was 14 - g/lkg/day, where exposure to arsenic
above thislevd resulted in hyperpigmentation of the skin, keratos's (patches of hardened skin), and
possible vascular complications [20-22]. We used standard assumptions for body weight (70 kg adult
and 15 kg child) and soil ingestion (100 mg per day for adults and 200 mg per day for a child) to
cdculate the HAC vaues.

The average concentration of arsenic in soil from the area identified as the ASARCO area (105 mg/kg),
isfive times greater than the non-cancer HAC vdue for children. Fitting alognorma distribution to the
data we estimate that approximately 73% of the soil samples from the ASARCO area could exceed the
non-cancer HAC vaue for children (Table 3). Fifty percent of the soil samples from the ASARCO
areawere over 44 mg/kg, a concentration two times greater than the non-cancer HAC vaue. The
average concentration of arsenic found in soil from other areas of El Paso was 20 mg/kg, avaue equd
to the non-cancer HAC vaue.

Approximately 36% of the samples from other areas of El Paso exceeded the non-cancer HAC value
(Table 3). Arsenic does occur naturdly in the earth's crust and can usudly be found in the inorganic
form in the environment at background levels ranging from less than 1 mg/kg to 97 mg/kg with average
concentrations of 7 to 8 mg/kg [23].

Assuming that the concentrations of arsenic in these soil samples are representative of the
concentrations to which people may be exposed, children regularly exposed to soil from the ASARCO
area could be exposed to arsenic at levels above the NOAEL. Itislesslikey that they would be
exposed to levels above the LOAEL. Since by definition neither the NOAEL or the LOAEL represent
asharp dividing line between “safe’ and “ unsafe’ exposures, we assume that the public hedth
sgnificance of the arsenic increases astheratio of the NOAEL to the estimated exposure dose
decreases. Werefer to thisratio as the margin of exposure (MOE) and consider MOEs less than 10 to
be unacceptable. Under some potentid exposure scenarios MOEs for both children and adults could
be less than 10. On the basis of these data, under some conditions the concentrations of arsenic in the
soil from the areaidentified as the ASARCO area could be considered to be unacceptable (Table 44,
4b).

The average concentration of arsenic found in soil from other areas of El Paso isfive times lower than

The highest dose at which adverse effects were not observed.
The lowest dose at which adverse effects were obsarved.
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the average concentration found in the ASARCO area but higher than the average concentration
generdly found in soil from the western United States [23]. Under alimited subset of potentia exposure
scenarios, the MOE for children could be lessthan 10. Thus, the arsenic in the soil from some of these
areas also could be considered unacceptable (Table 5a).

EPA classfies arsenic as a known human carcinogen on the bass of sufficient evidence from human
data Anincreasein lung cancer mortality was observed in multiple human populations exposed
primarily through inhaation. Also, increased mortdity from multiple internd organ cancers (liver,
kidney, lung, and bladder) and an increased incidence of skin cancer (non-maignant) were observed in
populations consuming water high in inorganic arsenic [21]. The carcinogenic HAC vaue for arsenic of
0.5 mg/kg is based on EPA’s cancer dope factor (CSF)

for skin cancer and an estimated excess lifetime cancer risk of one cancer in 1 million (1 X 10°) people
exposed for 70 years.

Arsenic was detected in virtudly al the soil samples at concentrations above its carcinogenic HAC
vaue, however, an important note is that background levels of arsenic also exceed this

HAC vdue. To edimate abroad range of conservative (with repect to protecting public hedlth)
exposure scenarios we assumed that an individua would ingest 50 or 200 milligrams of soil (containing
the average concentration of arsenic), 50 weeks per year, one to seven days per week. Depending on
the exposure scenario, we would quditatively interpret the potentid excess

lifetime cancer risk associated with soil from the ASARCO area to range from an inggnificant increased
lifetimerisk to alow increased lifetime risk (Table 6a). We would interpret the potentid excess lifetime
cancer risk associated with soil from other areas of El Paso to range

from an inggnificant lifetime risk to no gpparent increased lifetime risk (Table 6b).

Uncertainties

Generd Uncertainties
Because of the nature of the data used in this report we were not able to estimate exposure with any
degree of certainty. Our lack of knowledge pertaining to where the samples were taken prevents us
from adequately estimating whether the samples were taken from areas where people would come into
contact with the soil on aregular basis.

While our andysis of the blood |lead data suggest that the age of housing may to some extent explain the
differences between the ZIP codes and that something else may be contributing to the blood lead levels
in children from ZIP code area 79922, these data are not random and were not collected with the
purpose of performing such an andyss.
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Specific Uncertainties

Considerable controversy aso is associated with any estimate of risk, non-cancer or cancer, associated
with exposure to arsenic. Both the RfD and the CSF are based on human ecologica studies that have
recognized uncertainties with respect to the assgnation of exposure. Such studiesfind it difficult to
avoid errorsin assigning people to specific exposure groups. The

studies upon which the RfD and the CSF are based aso involved exposure to arsenic in drinking weter.
The ability of the body to absorb arsenic in water islikely to be higher than the ability of the body to
absorb arsenic in soil. In our analyss we assumed that the arsenic in the soil was 100% bioavailable.
Assuming that the gpplied dose (the amount available for absorption) isthe same astheinterna dose
(the amount of that has been absorbed), is very conservative with respect to protecting public hedlth
and to some unknown degree overestimatestherisk. We did not consider the kinetics of arsenic in the
body in our risk estimates. The RfD and the CSF are based on daily exposures over alifetime. Since
the hdf-life of arsenic in the body (the time it takes one-half of the arsenic to be excreted) is short (40-
60 hours), the risk estimates for exposures that occur less frequently than everyday aso may resultin an
overestimate of therisks.

With specific respect to the cancer risk estimates, the mechanisms through which arsenic causes cancer
are not known; however, arsenic is not thought to act directly with DNA. Since the studies used to
derive the CSF are based on exposure doses much higher than those likely to be encountered at this
dte, it is questionable whether it is appropriate to assume linearity for the dose-response assessment for
arsenic at low doses. The actual dose-response curve at low doses may be sublinear which would
mean that the above risk estimates overestimate the actud risks.

CONCLUSIONS

1. Under some theoretica exposure situations, the lead and arsenic found in the soil from some
areas of El Paso could be consdered unacceptable. However, in light of the uncertainties
associated with site-gpecific exposures we would have to categorize the contaminants found in
the soil to pose an indeterminate public hedth hazard.

2. Although our andys's suggests that the blood lead leve results for the different zip codes could
to some extent be explained by the age of the housing, it would not be inconsstent with the data
to suspect that other causal factors could be a work in ZIP code area 79922. Such factors
could include lead in soil and dugt, lead from food stored in some types of glazed pottery or
ceramic ware, lead in old water pipes made from lead, lead from water pipes that contain lead
solder, and lead from certain folk or home remedies such as greta and azarcon.
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PUBLIC HEALTH ACTION PLAN

Actions Recommended

1 Confirmation of the results from the referenced documentsis warranted. Samples should be
obtained from areas identified as having elevated levels of arsenic and lead and from areas
known to be frequented by people, particularly children Snce they are a greater risk from
exposure to contaminants in soil.

2. TDH and ATSDR should be provided with the sample results so that they may determine
whether the concentrations found in the soil pose athreet to public hedth.

Actions Planned

1 EPA will be conducting confirmation sampling in publicly accessble areas within an area
identified as the El Paso County /Dona Ana County study area. Sampling is to be conducted in
July 2001.

2. EPA will provide TDH and ATSDR with the sample results so that they may prepare a hedlth
consultation to determine whether the concentrations found in the soil present a continuing
threat to public hedth.
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Table 1. 1989 Texas Air Control Board Surface Soil Sample Results— El Paso, Texas

Sample location Arsenic concentration (mg/kg)
Dunn Park 10
Tom Lea Park 7
Mission Hills Park 11
Westside Park 5
Madeline Park 16
Ascarte Park <3
Washington Park <3
Loretto Park <3
Memoria Park 6
Grandview Park 5
Newmann Park 6
Houston Square Park 7
Armijo Park 6
Kerr Park 59
Doniphan Park 6
Vilas Elementary School 10
Mesita Elementary School 24
Universty of Texasa El Paso 12
Univergty of Texas a El Paso 15
Crazycat Mountain 16
Rio Bravo Drive 15
Interstate Hwy. 10 250
Internationa Boundary and Water Commission 1,100
W. Robertson Water Trestment Plant 26
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Table 2a. Soil Lead Levelsin Surface Soil Collected from Various Areas of El Paso
Barnes Barnes Ndame Srinivas Devanahalli
ASARCO area other El Paso ASARCO area other El Paso other El Paso
Parameter areas areas areas
Average 963 93 385 55 103
Min-max 54-5,194 27 -390 34-1,500 30-135 17 - 560
50" Percentile 541 68 163 50 65
Table 2b. Soil Arsenic Levelsin Surface Soil Collected from Various Areas of El Paso
Barnes Barnes TACB Devanahalli

ASARCO other El Paso mixed other El Paso
Parameter area areas areas areas
Average 115 23 65 18
Min-max 19-589 10- 66 3-1,100 13-92
50" Percentile 72 19 12 14

Table3. Lead and Arsenic in El Paso Soil. ASARCO areavs. other El Paso areas
Lead Arsenic

Parameter

ASARCO area other El Paso ASARCO area other El Paso
Arithmetic average (mg/kg) 606 84 105 20
Geometric mean (mg/kg) 276 62 44 16
Percent > 400 mg/kg (lead) 39 <1 73 36
Percent >20 mg/kg (Arsenic)
Percent > 500 mg/kg (lead) 33 <1 62 18
Percent >30 mg/kg (arsenic)
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El Paso Higtoricd Soil Sample Hedlth Consultation

Table4a. ASARCO AreaMargin of Exposure® Analysisfor exposure of Children to Arsenic?

Soil ingestion rate Days per week of exposure

(milligrams/day) ] ) . A 5 5 ;
50 16.0 8.0 53 4 3.2 2.7 2.3
75 10.7 5.3 3.6 2.7 21 18 15
100 8.0 4 2.7 2 1.6 1.3 11
125 6.4 3.2 2.1 16 13 11 0.9
150 5.3 2.7 18 13 11 0.9 0.8
175 4.6 23 15 11 0.9 0.8 0.7
200 4 2 13 1.0 0.8 0.7 0.6

Table4b. ASARCO Area Margin of Exposure® Analysis for exposure of Adultsto Arsenic?

Soil ingestion rate Days per week of exposure

(milligrams/day) ] 3 R . . - :
50 74.7 37.3 24.9 18.7 14.9 124 10.7
75 49.8 24.9 16.6 12.4 10.0 8.3 7.1
100 37.3 18.7 12.4 9.3 7.5 6.2 5.3
125 29.9 14.9 10.0 7.5 6.0 5.0 4.3
150 24.9 12.4 8.3 6.2 5.0 4.2 3.6
175 21.3 10.7 7.1 53 4.3 3.6 31
200 16.7 9.3 6.2 4.7 3.7 31 2.7

! No observable adverse effects level (NOAEL) divided by the estimated exposure dose. Shaded areas represent

those conditions under which the MOE isless than 10. Body weights assumed to be 15 kilograms (kg) for children
and 70 kg for adults.

2This analysis likely overestimates the actual risks as it assumes that the arsenic in the soil is 100% bioavailable and
does not take into account the biokinetics of arsenic in the body.
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Table5a. Other El Paso Areas Margin of Exposure® Analysisfor exposure of Children to Arsenic?

Soil ingestion rate Days per week of exposure

(milligrams/day) ] 3 . ., . ] ;
50 84.0 42.0 28.0 21.0 16.8 14.0 12.0
75 56.0 28.0 18.7 14.0 11.2 9.3 8.0
100 42.0 21.0 14.0 10.5 8.4 7.0 6.0
125 33.6 16.8 11.2 8.4 6.7 5.6 4.8
150 28.0 14.0 9.3 7.0 5.6 4.7 4.0
175 24.0 12.0 8.0 6.0 4.6 4.0 34
200 21.0 10.5 7.0 5.3 4.2 35 3.0

Table5b. Other El Paso Areas Margin of Exposure® Analysis for exposure of Adults to Arsenic?

Soil ingestion rate Days per week of exposure

(milligrams/day) ) ) R . 5 5 ;
50 392 196 131 98 78 65 56
75 261 131 87 65 52 44 37
100 196 98 65 49 39 33 28
125 157 78 52 39 31 26 22
150 131 65 44 33 26 22 19
175 112 56 37 28 22 19 16
200 98 49 33 25 20 16 14

! No observable adverse effects level (NOAEL) divided by the estimated exposure dose. Shaded areas represent

those conditions under which the MOE isless than 10. Body weights assumed to be 15 kilograms (kg) for children
and 70 kg for adults.

2Thisanalysis likely overestimates the actual risks as it assumes that the arsenic in the soil is 100% bioavailable and
does not take into account the biokinetics of arsenic in the body.
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Table6a. ASARCO Area Estimated Excess Lifetime Cancer Risk from Exposureto Arsenicin Soilt

Soil ingestion rate

Days per week of exposure

(milligrams/day)
1 2 3 4 5 6 7
50 6.6x 10°® 13x10° 20x 10° 26x10° | 33x10° 40x10° 46x10°
100 13x10° 26x10° 40x 10° 53x10° 6.6x 10° 79x10° 9.3x10°
Table6b. Other El Paso Areas Estimated Excess Lifetime Cancer Risk from Exposureto Arsenicin Soil®
Soil ingestion rate Days per week of exposure
(milligrams/day)
1 2 3 4 5 6 7
50 1.3x 10° 25x10° 3.8x10° 50x 10°® 6.3x10°° 7.6x 10° 8.8x10°
100 25x10° 50x 10°® 7.6x10° 1.0x10° 1.3x10° 15x10° 1.8x10°

! This analysis likely overestimates the actual risks as it assumes that the arsenic in the soil is 100% bioavailable and
does not take into account the biokinetics of arsenic in the body.
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Figure 1. Approximate location of the ASARCO Facility and Sampling Areas
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Figure 2
Barnes Thesis
Arsenic vs Lead Surface Soil Concentrations El Paso, Texas
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Relative Frequenc

Relative Frequency

Figure 3.
Available Surface Soil Lead Data
El Paso, Texas

0.6 ;
! Barnes Thesis ASARCO Area
i
i HAC Valie @00 mgkgy | Barnes Thesis Other El Paso
'/ oG = == -Ndame Thesis ASARCO Area
i
; — - - —Srinivas Thesis Other El Paso
i — — — Devanahalli Thesis Other El Paso
i
i
i
| i
e i
Lo
[P i
0.3 i \1
i
ol
b :
L i Barnes Ndame Barnes Srinivas Devanahall
f t‘ : ASARCO Area ASARCO Area Other El Paso Other El Paso Other El Paso
0.2 T - |
{ RN ‘ Average 963 385 93 55 103
E Y i (Min-Max) (54 - 5,194) (34 - 1,500) (27 - 390) (30 - 135) (17 - 560)
IR i 90th%stile 2,229 774 181 86 214
0.1 o~ T T
1 VAN ! %> 400 mg/kg 61% 23% <1% <1% <3%
2 i
1 [
Y
Y \\\ P
0 A e e 7 r
0 500 1000 1500 2000 2500 3000
Soil Lead Concentrations (mg/kg)
Figure 4
Available Surface Soil Arsenic Data
El Paso, Texas
05
= HAC Value (20 mg/kg) Barnes Thesis ASARCO Area
0.45 S Barnes Thesis Other El Paso -
i' —--—TACB Data
04 ) — — — Devanahalli Thesis Other El Paso
0.35
0.3
0.25
0.2 Barnes TACB Barnes Devanahalli  |——
ASARCO Area  Mixed Areas Other El Paso  Other El Paso
0.15 Average 115 65 23 18 —
(Min-Max) (19 - 589) (3-1,100) (10 - 66) (13-92)
0.1 90th%tile 234 70 42 34 |
%>20 mg/kg 92% 36% 47% 31%
0.05
0 —_— s r T T T
150 200 250 300 350 400

Soil Arsenic Concentrations (mg/kg)

23



El Paso Higtoricd Soil Sample Hedth Consultation

Figure5. Approximate ddineation of sampling areas; ASARCO Areavs. Other El Paso.

Other El Paso

;;;;;"“;f B

Area E _ |
= L L

ASARCO = AN\ A=l

-IIIMIIIIIIIIIIIII IEEEI N IEEEN N EEEEE N EEEEENEEEENNEEEEEEEEEEEERNF

r‘

]

]

.1"

[ ]

L ]

L ]

L ]
=

24



El Paso Higtoricd Soil Sample Hedlth Consultation

Figure 6.
Surface Soil Lead Data ASARCO Area vs. Other El Paso
El Paso, Texas
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Percent of BLLs > 10 ug/dl

Figure 8
Regression of Percent of Children With Blood Levels Greater Than 10 pg/dL
on the Median Year that Houses were Built
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